Abstract
Introduction
Currently, there have two methods mainly used to deal with multivariable decoupling control system. One is the state space method [lo'; the other is the modem frequency method that is the so-called diagonal predominance, which resorts to Nyquist criterion to design the decoupling control system @I. These two methods are based on the precise dynamic model far the system. As a typical nonlinear, time-vaving and coupled system , together with hydrodynamic uncertainties and extemal disturbances such as current, the underwater vehicle's precise dynamic model can not be obtained. In practical underwater environment, the decoupling controller will he invalid due to the change of the parameters of the vehicle's dynamic model if we adopt the traditional model-based decoupling control scheme. Based on the analysis above mentioned, this paper presents a neural network based online adaptive ' decoupling control structure to cope with the uncertainties of the parameters of the vehicle's dynamic model. The parameters of the adaptive decoupling controller will he regulated online continnously according to the change of the parameters of the vehicle by means of the system identification method.
The novel algorithm overcomes the defects of the conventional decoupling control methods. Simulation results are given to verify the valid of the algorithm mentioned in this paper and some conclusions are stated at the end of this paper.
Analysis of Coupling Motion of Underwater Vehicles
Generally, the spatial motion of underwater vehicles can he divided into horizontal motion and vertical motion and the coupling between them are usually ignored. Let the center of underwater vehicles be coincided with the origin of motion coordinate system, then the motion equation of horizontal and vertical plane can be expressed as follows resorting to some decoupling strategy and hence the MIMO system can he convert into many SISO systems.
Adopting the control structure as shown in figure 3-1, the decoupling matrix can he calculated by means of static decoupling strategy if all the transfer function and the decoupling transfer function are known in advance. But the static decoupling strategy is not fit for the decoupling control of underwater vehicle for its inherent time-varying and nonlinear characteristics. In this paper the ideas of adaptive inverse control is introduced to treat with the problems. The main thought of inverse control is that the coupling disturbances which come from another control channel are considered as external disturbances as other output noise and can he cancelled by disturbance canceller as mentioned in [Z] . This will be discussed in the next section.
Neural Network Inverse Control Based Decoupling Control of Underwater Vehicle
According to the thought of adaptive inverse control 
